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Preliminary local island divertor (LID) experiment was 
performed in the first and second experimental campaigns 
using the LID magnetic configuration to study its effect on 
LHD plasmas. A clear m/n=l/l island is generated in the 
LID magnetic configuration, in addition to the standrrd 
LHD magnetic configuration. An LID coil system that 
consists of 20 island control coils, installed around the 
upper and lower ports of the LIID cryostat, is used to form 
the m/n=l/l island at the l/2n =1 surface in the edge region. 
Since the LID is a divertor that uses an m/n=l/l island, 
the LID experiment is usually performed by combining the 
LID magnetic configuration and an LID head system for 
receiving heat and particle fluxes from the core. The outward 
heat and particle fluxes crossing the island separatrix flow 
along the field lines to the back sire of the island, where 
target plates are placed on a divertor head [1]. The particles 
recycled there are pumped out by a pump system, and hence, 
the geometrical shapes of the divertor head and pumping 
duct should be designed to form a closed di vert or 
configuration with high pumping efficiency [1]. 
The divertor head was not used in the first and second 
experimental campaigns, because it was not constructed yet. 
Thus almost no effect of the LID magnetic configuration on 
plasma parameters was expected. We found, however, that 
the plasma parameters change significantly when the island 
is formed In the first campaign, temporal evolutions of the 
stored energy J.\id, n~ the radiation power and the OV and 
CIII radiation intensities were measured to study the effect 
of the LID magnetic configuration on ECH plasmas, and a 
comparison between discharges in the LID magnetic 
configuration and in the standard LHD magnetic 
configuration was made at fixed levels of the ECH power 
and gas puffing. The radiation power measured with a 
bolometer and the OV and CIII radiation intensities decrease 
significantly in the LID magnetic configuration, while ne 
decreases a little. The stored energy Wd, measured with a 
diamagnetic loop, increases significantly in the LID 
magnetic configuration, suggesting the improved 
confinement. A TV image of the plasma remonstrated that 
the plasma volume wrapped in a luminous layer becomes 
large in the LID magnetic configuration, as shown in Fig. 
1, compared with that in the standard LHD magnetic 
configuration (see Fig. 2). This suggests an increase in the 
edge temperature, which is the key to realizing the improved 
confinement. However, there is possibility that the 
expansion of the luminous layer means changing the 
plasma radius, so that 't'E should be obtained carefully, and 
compared with that calculated by obeying the ISS95 scaling 
law. This detailed analysis is unrer way. The plasma 
vacuum vessel pressure, measured with an ASDEX style 
fast-ion gauge, and the particle fluxes, measured with the 
30-channel array Langmuir probes, were also found to 
change in the LID magnetic configuration, compared with 
those in the standard LHD magnetic configuration. These 
experimental results have suggested that the particle flow is 
guided to the wall by the island magnetic field structure, the 
fundamental function of this type of divertor. 
In the second experimental campaign, the effect of the 
LID magnetic configuration on NBI plasmas was studied. 
The reduction of ~ was observed, for example, in the LID 
magnetic configuration, corresponding to that of the net 
plasma volume excluding the island volume. This retailed 
experiment will be done in the third experimental campaign. 
Fig. 1. TV image of the LHD plasma in the UD magnetic 
configuration. 
Fig. 2. TV image of the LHD plasma in the standard LHD 
magnetic configuration. 
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